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Abstract 
The region of Alaotra Mangoro in central Madagascar is one of the country’s focal points 
for the development of the dairy industry. The Coopération Décentralisée, a partnership between 
Alaotra Mangoro and the French department Ille et Vilaine, has since 2007 been offering and 
subsidizing artificial insemination (AI) services for increased dairy production and the 
amelioration of local breeds. The program benefits about 150 local dairy farmers, who have 
noted a significantly higher level of production than those farmers who have chosen to continue 
using natural service to inseminate their cattle. Artificial insemination use in the region has 
increased since the initiation of the program, and beneficiaries plan to continue taking advantage 
of it and believe that the practice will become more widely adopted as long as the price remains 
affordable. Culturally speaking, there has been very little backlash; there are no fadys, or taboos, 
concerning artificial insemination use, and there is very little worry that the introduction of new 
dairy genetics will threaten the indigenous cattle breeds. Though the limited liquid nitrogen 
supply (in which bull semen must be stored) and a potential imminent per-insemination price 
raise threaten the sustainability of the program, it has thus far received very positive feedback 
and encouraging results. 
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Introduction 
Background 
Alaotra Mangoro and the Dairy Sector 
Cattle have for a long time constituted a key part of Malagasy culture and social 
structure. Specifically, zebu cattle (Bos taurus indicus), recognizable by the characteristic hump 
on their backs, are seen as signs of wealth and power, and are often used as sacrificial animals to 
honor one’s ancestors. The zebus, referred to as omby in the local Malagasy language, are bred 
for a preferred appearance of a black body, white head, and long horns, considered ideal for 
sacrifice, and their skulls can be found decorating ancestral tombs across the county. Cattle 
banditry is an integral aspect of Madagascar, and in certain areas of the country bandits earn a 
mark of prestige for their thievery. In addition to their cultural importance, zebus also serve 
several economic purposes, including meat and milk production, farm work and transportation, 
and sometimes acting as a form of currency (Emptaz et al., 2016; Sipa, n.d.; pers. comm. 
Raevoniaina, 2016). Cattle are perhaps the most important link between Malagasy culture, 
economy, and livelihoods, serving as a well-known cultural emblem for the country. 
It is nearly always possible to find zebu herds traipsing along the plains of Alaotra 
Mangoro, a region located in eastern central Madagascar around Lake Alaotra, the largest lake in 
Madagascar (Cellule d’Appui, n.d.). In 2003, Alaotra Mangoro was created through the fusion of 
two distinct regions, Alaotra and Mangoro. Mangoro (named after the Mangoro River) was well 
known for its forest-based economy, while the livelihoods of the inhabitants of Alaotra (adopting 
its name from the lake) depended largely on agricultural activities. These two sectors continue to 
constitute the majority of the regional economy of Alaotra Mangoro, serving as the primary 
income sources for most of those living in the region. The landscape is well suited to serve these 
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purposes, comprised of large stretches of agricultural fields, pastures, and forests. The region is 
particularly ideal for livestock rearing due to the vast plains dispensable for forage growth and 
the abundance of water, especially during the rainy season. Because the livestock sector holds so 
much potential, significant resources must be devoted to the amelioration and sustainability of 
agricultural and livestock practices for the development of the local and regional economy 
(Office Regional du Tourisme Alaotra Mangoro, n.d.). 
The dairy industry is a key part of the livestock sector, as Alaotra Mangoro is a major 
dairy production region in Madagascar. Several aspects of Alaotra Mangoro lend themselves 
beneficial to dairy production. Firstly, there is already the presence of some high performance 
dairy breeds, including Pie Rouge des Plaines (Lowland Red Pied Cattle), Bretonne Pie Noir, 
and Normande, which has previously helped to increase regional production (Ille et Vilaine, 
2016; pers. comm. Baonisainana & Rakotoninaly, 2016). These breeds have been crossed with 
the indigenous zebu breed, which is notorious for its ability to tolerate the heat and withstand a 
number of diseases, meaning that there are genetics in the area which are well adapted to the 
regional environment while still being capable of significant milk production (Sipa, n.d.). 
Additionally, as mentioned before, the natural plains and forage areas are quite suitable for the 
feeding and grazing of dairy cows.  
However, dairy farmers in the region face many obstacles concerning the production and 
sale of milk which have proven to lower the profitability of dairy production. The lack of both 
sufficient capital and expertise leads to generally poor hygiene and facilities for cow lodging and 
milking practices, which can have a significant impact on milk production and herd health. It can 
also result in inadvertent animal mistreatment if milking, cleaning, feeding, and reproduction 
processes are poorly organized and performed due to insufficient training and knowledge (Ille et 
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Vilaine, 2016). Another difficulty with the dairy sector in the region is the low level of demand 
and consumption. As there is increasing but generally still low consumption of dairy products in 
Madagascar, the demand at local markets generally does not keep up with the supply available 
(Rasambainarivo et al., 2000; pers. comm. AI Farmer 3, 2016). Though it is possible to transport 
the milk to other markets, this proves difficult due to poor road conditions and lack of proper 
transportation (most dairy products are transported via bicycle, so there is no refrigeration or 
hygiene maintenance during transportation and milk cannot be moved very quickly or very far). 
Therefore, a fair bit of the milk produced in the region never reaches the consumer and dairy 
farmers are unable to gain a profit appropriate for the amount of milk produced. In addition, the 
milk which does reach the consumer is sold for 1,200 ariary (approximately 38 cents) per liter, a 
price which has not changed over the past several years, meaning that revenue has remained 
constant even as costs of production have increased (Ille et Vilaine, 2016; pers. comm. AI 
Farmer 3, 2016). 
Dairy cattle provide consumers in the region with milk, yogurt, and ice cream (there has 
not yet been a significant amount of cheese production). There are about 380 dairy farmers in 
Alaotra Mangoro, with an average herd size of two milking cows, disregarding any calves or 
bulls (Ille et Vilaine, 2016; pers. comm. Parizet, 2016).  Development of the dairy sector has 
been in the works for a number of years; during his presidency, Marc Ravalomanana committed 
to improving dairy production in Madagascar and helped to found a company called Tiko, 
aiming to increase milk production and ameliorate dairy cattle breeds. Unfortunately, many of 
his efforts were halted due to the political coup in 2009, but since then there have been several 
eandeavors to develop Madagascar’s dairy sector (pers. comm. Parizet, 2016; Sipa, n.d.). In 
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Alaotra Mangoro, most of these efforts are spearheaded by the Coopération Décentralisée, a 
French project working with the development of regional dairy production.   
 
Coopération Décentralisée Ille et Vilaine 
 In 2005, an Accord de Coopération was signed between the French department of Ille et 
Vilaine and the region of Alaotra Mangoro in Madagascar, instating the Coopération 
Décentralisée to provide support for the economic development of the region. This was to be 
accomplished though the amelioration of some of the major economic sectors in Alaotra 
Mangoro, beginning with a focus on the dairy and ecotourism industries (Ille et Vilaine, 2016; 
pers. comm. Parizet, 2016). Specifically, efforts to develop the dairy sector have included 
training in dairy nutrition, health, and reproduction, the institution of an educational pilot dairy 
farm and creamery in the commune of Ambohitsilaozana, and the introduction of high 
production dairy breeds in the region through artificial insemination (AI), which is the focus of 
this study (Ille et Vilaine, 2016).  
 Artificial insemination was first introduced to Alaotra Mangoro by the Coopération 
Décentralisée in 2007 with the goal of helping the region to become a high production dairy 
zone. Up to now, three new breeds have been incorporated into the sector: approximately 40% of 
the inseminations have been from Holstein bulls (the well-known black-and-white high milk 
producer), 35% from Normande bulls (another typical dairy breed with milk well suited for 
transformation), and 25% from Brune des Alpes (a dual breed cow for both milk and meat 
production). The Coopération has trained three Malagasy insemination technicians, each of 
whom covers a specific area: one east of Lake Alaotra, one west of the lake, and one in the area  
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 Figure 1: Map showing the extent of the Coopération Décentralisée’s work with the Alaotra Mangoro regional 
dairy sector. The light red shading indicates the areas reached by the artificial insemination program (Ille et 
Vilaine, 2016). 
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around the town of Moramanga (see Figure 1). These technicians visit farms for inseminations 
on an ad hoc basis when they are called by the farmers, but also perform routine farm check-ups 
to follow up with herdsmen and evaluate the effectiveness of the program (pers. comm. Parizet, 
2016). As of 2015, there were approximately 150 beneficiaries of the artificial insemination 
services, which make up nearly half of the dairy farmers in the region (Ille et Vilaine, 2016). 
Unfortunately, there are no facilities in Madagascar for semen collection from bulls, as it 
is very difficult to implement such facilities in developing countries with low capital and 
maintenance capacity (Chupin et al., n.d.). Therefore, the semen used by the Coopération 
Décentralisée is imported from a company in France called Evolution XY every eighteen 
months. Semen is chosen from bulls based on the appearance and genetics of the bull, as well as 
the milk production of its dam. Once the semen arrives in the region, it is kept in liquid nitrogen 
by the inseminators until needed for an insemination. The total cost of this, including the price of 
the semen, transportation, liquid nitrogen, and technician wages, is approximately 90,000-
100,000 ariary, the equivalent of about $30. However, the department of Ille et Vilaine provides 
a 60% subsidy to help cover these costs, so farmers are only charged 30,000 ariary ($10) for the 
first insemination of a cow, and an additional 15,000 ariary ($5) for subsequent inseminations if 
the first do not successfully result in pregnancy (pers. comm. Parizet, 2016). 
 Because of the partnership between the region of Alaotra Mangoro and the department of 
Ille et Vilaine, the Coopération Décentralisée plans to remain in the region to implement long-
term projects, which gives it an advantage over many NGOs which sometimes pull out after just 
a few years. The continuation of the artificial insemination program depends on the future costs 
of the inseminations versus the increase in the benefit to the dairy sector and the amelioration of 
dairy herds. If the program ceases to be economically feasible, the Coopération will remain in 
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Alaotra Mangoro but will divert resources to other projects. However, as of now the program has 
seen mainly positive results, and there is hope that it will continue to supplement dairy 
production in the region (pers. comm. Parizet, 2016). 
 
Overview of Artificial Insemination 
Artificial insemination as used in this report refers to the manual breeding of dairy cows 
with pre-collected semen instead of allowing natural breeding to take place. Semen is generally 
collected from bulls with high performance genes and is usually frozen in liquid nitrogen for 
storage, although it can be used fresh as well. When a cow is observed in heat – that is, she is 
showing behavioral estrus – it is an indication that she is about to ovulate and can be successfully 
bred. Behavioral estrus can include a number of signs, such as standing while being mounted by 
another cow, swelling and mucus discharge from the vulva, sniffing the genitalia of other cows, 
and higher rates of activity 
than usual (Penn State 
Extension, 2016; 
Giordano, 2016). Once 
these signs are observed, 
the cow displaying estrus 
should be bred between 
four and twelve hours later, 
as shown in Figure 2 
(Looper, n.d.). Many farmers abide to what is referred to as the a.m.-p.m. rule, according to 
which a cow observed to be in estrus in the morning should be bred around the same time that 
Figure 2: Once a cow is observed in estrus, she should be inseminated between 4 
and 12 hours later to increase the chances of a successful pregnancy (Looper, 
n.d.) 
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afternoon, and a cow in estrus in the afternoon ought to be bred the following morning (Bayemi, 
2012). To perform the insemination, semen is thawed at high temperatures for approximately 
forty seconds and should be used no later than ten to fifteen minutes after thawing (Looper, n.d.). 
As the insemination process is not always effective, a pregnancy check should be performed 
within thirty to forty days to verify that the insemination was successful (Giordano, 2016). 
This seemingly complex process has many benefits, both economically and concerning 
the safety of herdsmen. Firstly, as the semen used in the artificial insemination process is pre-
collected, a farmer is able to choose the bull from which to use the semen. This allows for the 
selection of bulls with high genetic capacity; that is, bulls which come from typically high 
performance and production lineages. Through this selection process, a higher level of milk 
production from offspring and more rapid breed amelioration is possible (Bayemi, 2012; Shehu 
et al, 2010; Giordano, 2016). In the same vein, artificial insemination also increases long-term 
herd health, both because bulls can be selected from relatively healthy lineages with low disease 
count, and because inseminating a cow artificially greatly reduces the frequency of sexually 
transmitted diseases (Bayemi, 2012; Shehu et al., 2010). An additional advantage is greater 
efficiency and lower reproduction costs; because one bull can produce over 100,000 straws of 
semen annually but can only breed naturally with a few dozen females each year, the cost of 
breeding a single cow decreases dramatically (Bayemi, 2012; Funk, 2006). Since herdsmen no 
longer have to keep bulls on their farm, the cost of raising a bull is eliminated, and the farm 
generally becomes safer since bulls are notoriously more aggressive than cows (Shehu et al., 
2010).  
The biggest and most prevalent drawback of using artificial insemination, however, is 
that it requires much greater managerial capacity in terms of skills and training (Shehu et al., 
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2010). Either a very good estrus detection program must be emplaced, or estrus synchronization 
must be used, in which the estrous cycles of cows are synchronized though a series of injections. 
Regardless of which method is used, the manager and other farmworkers must be very skilled 
and educated in estrus detection and/or synchronization. In addition, farmers must either be 
taught how to inseminate cows themselves, or they must have easy access to an AI technician. 
Overall, a higher level of management is needed if artificial insemination is to be adopted for 
reproductive control on a dairy farm. Especially in developing countries, the level of managerial 
skill and expertise has a large influence on the scale and sustainability of the artificial 
insemination programs which can be implemented (Philipsson, n.d.). 
In addition to relatively low managerial capacity, there are other difficulties which must 
be overcome concerning the use of artificial insemination specific to developing countries, as 
there is generally less capital and fewer resources which can hinder effective AI programs. As 
mentioned earlier, semen collection facilities are difficult to maintain, meaning that the semen 
used in Alaotra Mangoro must be imported, which can be costly (Chupin et al., n.d.; pers. comm. 
Parizet, 2016). Even once the semen is present in the region, it can be difficult to store and 
transport to technicians and to farms where it is to be used, as roads are in poor shape and 
transportation is by motorcycle. Between this and the fact that communication between farmers 
and technicians is generally more difficult in developing areas, it can be hard for a technician to 
become informed about a cow in estrus and arrive on the farm in time to inseminate while the 
cow is still in estrus (Chupin et al., n.d.). Also proving difficult to the insemination process is the 
fact that zebus, which make up the majority of the cattle in the region, notoriously do not show 
signs of estrus very well, meaning that farmers who are trying to cross zebus with dairy breeds 
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can have trouble determining when a cow should be inseminated (Chupin et al., n.d.; Galina et 
al., 1996; pers. comm. Ratrovoniaina, 2016).  
Culturally, there are several items which must be taken into consideration concerning the 
use of artificial insemination in developing countries. As previously described, zebus are very 
important to the culture and tradition of Madagascar. Therefore, groups implementing artificial 
insemination must ensure that the introduction of new dairy breeds will not pose a threat to the 
indigenous zebu breed and decrease the cultural value of traditional cattle. Additionally, to be 
culturally and economically effective, AI organizations need to commit not only to the initiation 
of the process but also to long-term management, evaluation, and future consultation and 
transitioning of the program to local hands (Philipsson, n.d.). Without significant commitment 
from these agencies, there is a good chance that artificial insemination movements will not have 
the funds, resources, and skills to independently continue indefinitely. 
 
Project Summary 
 The purpose of this study was to identify how the use of artificial insemination has 
changed or affected dairy production in the region of Alaotra Mangoro in central Madagascar, as 
well as to understand local perceptions concerning this recently introduced technology. 
Additionally, the study attempted to determine the capacity of the region to support the long-
term use of AI. The Coopération Décentralisée is currently the only actor in the region 
introducing artificial insemination on dairy farms, so research was carried out specifically to 
analyze their initiatives. Three weeks were spent conducting interviews with beneficiaries of the 
AI program, dairy farmers who were not beneficiaries, employees of the Coopération 
Décentralisée, and key stakeholders. Interviews during the first two weeks were conducted in 
Hammonds 2016 | 14 
 
[Type text] 
 
and around the town of Ambatondrazaka, and the third week was spent in the commune of 
Moramanga, several hours south of Ambatondrazaka. The reasoning behind splitting time 
between two sites was that it would give a more rounded and thorough understanding of the 
effects of artificial insemination in the region, as well as help identify any regional differences in 
milk production and artificial insemination use between the two sites. 
 
Methodology 
The bulk of the research completed for this project was comprised of semi-structured 
interviews with dairy farmers in the Alaotra Mangoro region who did and did not use artificial 
insemination. Two weeks were spent based in the town of Ambatondrazaka, where interviews 
were conducted with 7 beneficiaries of artificial insemination and 5 farmers who did not use AI. 
These interviews were conducted in the communes of Ambohitsilaozana, Andrebaga, 
Antsangasanga, Ambatondrazaka, Manakambahiny Ouest, Manakambola and Ampitatsimo. 
During the third week, based in the town of Moramanga, an additional 8 interviews with AI 
beneficiaries and one with a non-beneficiary were completed in the communes of 
Ampasimpotsy, Ambohibary, and Moramanga. A total of 19 men and 8 women participated in 
the 21 interviews. Ideally, an equal number of beneficiaries and non-beneficiaries would have 
been interviewed, but it became difficult to identify non-beneficiaries to interview, especially in 
the Moramanga area, because most of the farmers there already used AI. 
All questions during the semi-structured interviews were posed in French and were 
translated into Malagasy by two translators. As the translators were also the insemination 
technicians for the Ambatondrazaka and Moramanga regions, they were able to identify dairy 
farmers to speak with. Ideally, participants would have been selected randomly, but the sample 
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was limited by space and time constraints, so the technicians attempted to set up interviews 
which would be representative of the total population of regional dairy farmers. Farmers were 
called by the technicians ahead of time to ensure that they would be home and willing to speak 
with us. One potential problem with hiring Coopération employees as translators, however, is 
that respondents may have felt less comfortable expressing negative opinions about the AI 
program, even though it was made very clear to the farmers before each interview that I was an 
independent student and was not working for the Coopération. 
At the beginning of each interview, participants were given an overview of the study in 
Malagasy, and then were assured that all responses would remain anonymous and that they were 
not required to answer any or all of the questions. To start off the interview, a set of light, general 
questions were asked about the farmer and his/her herd to gain basic information and to help the 
participant feel more comfortable speaking with us. These questions also helped to establish 
baseline information such as the number of milkings per day and the number of cows on the farm 
to be able to better isolate the effects of artificial insemination with other factors held constant. 
The interview then led into questions about reproduction programs and practices used, including 
some questions specific to beneficiaries of the AI program, as well as questions about milking 
practices and the level of milk production. The final section of the interview allowed participants 
to express views or ideas about AI use in the region and the sustainability of the practice. There 
were also questions to understand the place of artificial insemination in the local culture. At the 
end of each interview, participants were given an opportunity to share anything else they found 
important, as well as to ask the interviewers any questions. Though there was a complete 
questionnaire prepared for the interviews ahead of time, the conversation was allowed to stray if 
interesting or significant points were brought up. After the conversation was finished, each dairy 
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herd was observed for overall health and appearance, cleanliness, food and water availability, 
and facility appropriateness.  
In addition to the semi-structured interviews, two key stakeholder interviews were 
conducted to gain a more rounded understanding of the work of the Coopération Décentralisée 
and the general dairy sector in the region. The first took place at the beginning of the data 
collection period with the Technical Coordinator of the Coopération Décentralisée, Guillaume 
Parizet, to understand the type and extent of the work being done with the artificial insemination 
program. The conversation included questions about the technical aspects of AI in the region, the 
type of feedback which has been received thus far, and the methods of evaluating the 
effectiveness of the project. The second key stakeholder interview was conducted halfway 
through the research period at the Regional Direction of Livestock of Ambatondrazaka with two 
employees, Dr. RAKOTONINALY Soloarivelo Fara and BAONISAINANA Fatamo Nirina. The 
purpose of this interview was to pose questions regarding their perceptions of the artificial 
insemination program and the dairy sector in order to understand the project from the point of 
view of those who lived in the region and worked with the sector for a significant period of time 
but who also had a deep understanding of Malagasy culture. Similarly to the semi-structured 
interviews, a questionnaire was created ahead of time for the key stakeholder interviews, but was 
used only as a loose interview structure as the conversation often deviated from the pre-
determined questions. 
To evaluate the effect that artificial insemination has had on milk production in the 
region, a two-sample t-test was used to compare the milk production per cow between 
beneficiaries of the AI program (referred to henceforth as AI farmers) and non-beneficiaries 
(NAI farmers). First, an f-test two-sample for variance was completed, using the formula 
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𝐹 =  
𝑠12
𝑠22
 
to discover if the two samples had equal or unequal variances. As it was found that the samples 
had equal variances, the following formula was used to determine if there was a statistical 
significance between the means of the two groups: 
𝑡 =  
?̅?1 – ?̅?2
√𝑠2(
1
𝑛1 +  
1
𝑛2)
 
This calculation was completed using Microsoft Excel, and the results were analyzed to 
determine whether or not the results were statistically significant. The same calculation was used 
to determine the significance of the difference in mean conception rate between the two 
insemination technicians, as well as the mean calving interval between AI and NAI farmers. A 
qualitative analysis was used for the majority of the rest of the data, mainly the information 
gained from interviews about cultural ideas and perceptions of artificial insemination. 
 
Results 
Practices and Usage 
 Although artificial insemination is still quite new to the region of Alaotra Mangoro, 
introduced only in 2007, already it has become quite widely adopted in the region with mainly 
positive results. The 15 beneficiaries interviewed had been using AI as the main or only 
reproduction program on their farms for an average of 5.2 years, and had performed an average 
of 10 inseminations since they began using AI. The breeds of dairy cows introduced on each 
farm are shown in Figure 3, and varied depending on the managers’ goals; for example, many 
farmers used Holstein semen as Holsteins are generally very high milk producers, but several 
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farmers were averse to 
introducing Holstein genetics 
because the breed is 
somewhat larger than other 
dairy breeds, requiring more 
forage and water intake which 
can be difficult to provide, 
especially during the dry season. 
Most farmers also bred cows with Normande semen for high milk production, while only about 
half of the farmers introduced Brune des Alpes genetics. 
When determining the success of artificial insemination use, it is important to evaluate 
the work of individual technicians as often the average conception rate (computed by finding the 
number of successful inseminations versus the total number of inseminations) will depend in part 
on the practices of the inseminator. To preserve anonymity, the two technicians will be referred 
to as Technician A and Technician B. The participant farms were divided for comparison based 
on servicing technician, and it was found that practices and results between the two technicians 
did vary somewhat. The average conception rate for cows serviced by Technician A was 69%, a 
full 10% above that of Technician B. There are a number of factors which can influence the 
conception rate, including cow genetics and environment, the method of insemination, and the 
point during the estrous cycle when the cow is inseminated. The sample size was not large 
enough to confidently identify a causal relationship, but there is a correlation between the 
average conception rate for each technician and the average time interval between estrus 
detection and insemination (Table 1). The average interval for Technician A was 8.17 hours, 
Figure 3: Distribution of new dairy breeds introduced by the 15 AI 
farmers interviewed. 
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which falls into the interval of 4 to 12 hours proposed by M. Looper (n.d.) to maximize the 
insemination success rate. However, the average for Technician B was 13 hours, which is higher 
than the recommendation and could in part be responsible for the slightly lower conception rate 
for Technician B. 
The conception rate is a useful metric to compare the efficiency of the technicians, but 
does not take into account those cows which could have successfully been bred during a certain 
time period but were not identified as such. Estrus detection programs are used to identify those 
cows which are in estrus and, therefore, ready to be serviced. In order to know when a cow can 
be successfully bred, the herd should be observed twice daily for about 30 minutes each time to 
be able to identify about 75% of the cows in estrus (though this rule is generally used with larger 
herds than those encountered in this study, it is still a good metric to go by) (Looper, n.d.). On 
average, the AI farmers observed for estrus for 58.8 minutes per day, generally splitting the time 
between 2 or 3 observation periods. This means that ideally, they would be able to successfully 
identify cows in estrus more effectively than the NAI farmers, who only observed for an average 
of 42.5 minutes per day. However, the methods of estrus detection used could be inhibiting the 
proper detection of all cows in estrus. One of the most common signs of estrus is standing still 
while being mounted by another cow, but the cows in most of the herds observed were kept 
isolated from one another in separate pens, meaning that it would be impossible to observe this 
behavior. The pens were also generally very small, so it would be difficult to observe a 
significant increase in activity, which is another telling sign of a cow in estrus. Additionally, 
Table 1: The differences between the average time interval between the onset of estrus and insemination, as well as the 
average conception rate, for each of the two technicians observed. 
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some of the cows were tied up close to the feeding trough for most of the day. Therefore, farmers 
must rely only on the detection of vulva discharge or, sometimes, a change in appetite, which 
could be greatly lowering the rate of identification (and thereby, insemination) of cows in heat.  
 
Regional Benefits 
 Through a comparative study of AI farmers and NAI farmers, it was determined that 
artificial insemination in the region has greatly benefited the dairy industry in terms of level of 
milk production, health of dairy herds, and overall farm value. The most basic metric which can 
be used to assess the impact of AI on production is simply milk yield per cow per day. The 
average daily yield per cow among AI farmers was 10.4 liters, whereas that among NAI farmers 
was only 6.9 liters. A two-sample t-test assuming equal variances provided a t-stat of 2.34 and a 
critical t-value of 2.09, so since the t-stat value was greater than the critical t-value, it can be 
assumed that there was a statistical significance between the mean daily yields per cow, with AI 
farmers producing on average nearly 4 liters more per cow per day than NAI farmers. All AI and 
NAI farmers milked their cows 2 times per day, so the frequency of milking did not skew the 
results or have an effect on the production level. To further explore the differences in production, 
AI farmers were asked if they had noticed a change in milk production on their farm since they 
had begun using artificial insemination. 9 out of the 15 AI farmers interviewed responded that 
they had noticed a significant increase in the level of milk produced; the 6 farmers who did not 
notice a difference had not been using AI long enough for the crossed calves to be bred and 
begin to produce milk, but nearly all expressed confidence that when the crossed offspring did 
begin to lactate, farm production would increase. 
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 Additionally, results showed that AI farmers were able to use a lower calving interval 
than their NAI counterparts. The calving interval refers to the amount of time between two 
separate calving events for a single cow, and is ideally between 12 and 15 months to maximize 
the health of a cow and the amount 
of milk she can produce during her 
lactation cycle (Giordano, 2016). 
The mean calving interval for AI 
farmers was 14.7 months, while 
that of the NAI farmers was 18.3 
months, quite a bit higher than the 
recommended interval. Though the 
sample size was not large enough 
for this difference to be statistically significant according to a t-test, it is worth noting all the 
same. The distribution of calving intervals for the two groups is shown in Figure 4, 
demonstrating that over 60% of AI farmers had calving intervals within the ideal number of 
months, while only 50% of the calving intervals of NAI farmers fell into this category. A 
difference in calving intervals is often due to a greater success of the first insemination of a cow, 
and fewer failed inseminations; with greater breeding success, a cow will become pregnant 
closer to the beginning of the breeding period. While not statistically significant, the shorter 
calving interval among AI farmers hints that artificial insemination use could allow for a shorter 
amount of time between two calving events, meaning that there would not be as much time 
between a cow’s distinct lactation cycles, allowing for a more steady and constant source of 
income. 
Figure 4: A distribution of the average calving interval for each of the AI 
and NAI farmers interviewed. The interval of 12-15 months (indicated by 
the pink box) is the ideal calving interval for optimal milk production. 
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 Farmers were also asked about frequent health problems among their herds, and whether 
or not they thought that artificial insemination use had had a significant impact on overall herd 
health. Of the 15 AI farmers interviewed, 8 claimed that they had noticed an increase in herd 
health due to AI use, and that the offspring born through artificial insemination generally were 
healthier and more robust than those born through natural service. However, when asked about 
the most frequent health problems which occurred on the farm, there did not seem to be a 
significant difference between the AI and NAI farmers’ responses. Both groups described 
incidences of mastitis, retained placentas and other calving difficulties, irritation due to insects, 
and stomach issues due to the poor nutrition. Therefore, although the herds of the AI farmers had 
become healthier according to the farmers, the types of health problems did not vary greatly from 
the NAI farmers’ herds.  
 In addition to quantitative data for comparison, AI farmers were also asked an open-
ended question regarding their perceptions of the biggest benefits of artificial insemination use 
on their farms thus far (Figure 5). 
The most popular responses were 
increased milk production and the 
introduction of better genetics to 
ameliorate local breeds, making up 
over half of the responses. 
Participants also described how AI 
use eliminated the need to raise a 
bull, meaning that the costs of bull 
rearing became non-existent and the frequency of sexually transmitted disease incidence from 
Figure 5: Responses of the AI farmers regarding their perceptions of the 
biggest advantages of AI use on their farms. 
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natural breeding decreased. Lastly, several farmers responded that crossed calves bred through 
AI were generally stronger and healthier, had a larger body size, and were worth significantly 
more money. 
 
Availability and Sustainability 
The work of the Coopération Décentralisée concerning artificial insemination has thus far 
received primarily positive feedback. The Coopération does not force farmers to use AI on their 
farms, not does it prevent them from doing so, and has been able to not only inform regional 
famers about the program but also provide insemination services to any interested farmer. Two 
of the NAI farmers interviewed explained that the reason they had not been using AI up to now 
was that they were not aware that the program existed or did not know how to contact the 
inseminator, but apart from that all study 
participants described how it was 
relatively easy to get in touch and begin 
working with the Coopération. AI farmers 
primarily became aware of the artificial 
insemination program by word of mouth, 
but a number had also attended dairy 
training opportunities provided by the 
Coopération and had learned about AI use 
there (Figure 6). News of the program also reached some farmers through the radio and other 
media sources, or through various livestock associations or organizations. Additionally, all AI 
farmers interviewed confidently reported that they felt very comfortable speaking with the 
Figure 6: Ways through which the AI farmers interviewed found 
out about artificial insemination and began working with the 
Coopération. 
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Coopération if they had any ideas or problems concerning the AI program. In terms of outreach, 
the Coopération has been very successful in informing the dairy community about its endeavors, 
opening and maintaining chains of communication, and making its services available. 
The sustainability of the Coopération’s artificial insemination program depends heavily 
on the continuation of the price subsidy and the maintenance of affordable inseminations. To 
reiterate, the Coopération currently provides a 60% subsidy for each insemination in the region 
to help cover the costs which come from sperm collection and transportation, liquid nitrogen for 
storage, service costs, and technician fees. Without the subsidy, each insemination would cost 
90,000-100,000 ariary, a price which would prove too expensive for a number of farmers. All 15 
AI farmers interviewed described definite plans to continue using AI to breed their cows, and 5 
out of the 6 NAI farmers planned to begin using it in the near future. However, when asked if 
they would continue their AI use if the price per insemination were raised, only 10 of the AI 
farmers gave a definite affirmation, with the other 5 saying they were unsure or that it would 
depend on the amount of the price raise. Another question asked to all farmers was whether or 
not they thought that artificial insemination would become more popular in the region, and an 
additional 5 respondents replied that some farmers cannot adopt the practice because they are 
held back by the cost. The Coopération plans to continue devoting money to this project only as 
long as they see significant benefits that make the investment worthwhile, but if the funding is 
decreased or cut entirely, the cost per insemination will increase, making artificial insemination 
an impossibility for a number of dairy farmers. 
In addition to the insemination costs, the sustainability of the artificial insemination 
program is also limited by the amount of liquid nitrogen present in the country for semen 
storage. There is currently only one liquid nitrogen producer in Madagascar with just two clients, 
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the Coopération and another dairy development company called FIFAMANOR. Depending on 
the demand from these two clients, the operation of the liquid nitrogen facility is sometimes 
more expensive than the profits made through sales. If this is the case, the liquid nitrogen 
company can halt its production, meaning that the Coopération has no way of storing additional 
semen. When asked about the biggest challenges faced by the artificial insemination initiative, 
both M. Parizet of the Coopération Décentralisée and Dr. RAKOTONINALY and Mme. 
BAONISAINANA of the Regional Direction of Livestock of Ambatondrazaka described the 
instability of the liquid nitrogen supply to be one of the most significant. 
Another obstacle currently standing in the way of the further popularization of artificial 
insemination in the region is the current lack of wild forages. This is partly due to the fact that 
the study took place during the end of the dry season, but farmers described how recent climate 
change has made it more difficult for wild forages to grow over the past few years. Not all 
farmers have enough land to cultivate their own cattle fodder, so there has been insufficient 
nutrition for dairy cows in the area. This has had two main impacts regarding artificial 
insemination use. Firstly, there are some farmers have sold most, if not all, of their lactating 
cows, because they cannot afford to continue to properly feed them due to the lack of forage 
growth. Also, a few farmers are considering reverting back to raising traditional cattle breeds, as 
they tend to have a smaller body size than the new breeds introduced through AI and therefore 
require less feed. Though these two courses of action were only being considered by a few study 
participants, the general concern about the lack of forages was expressed by about a third of the 
farmers interviewed. 
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Local Perceptions  
Though the vast majority of the feedback concerning the effects of artificial insemination 
use was positive, there were several participants who expressed frustration with the practice. For 
example, one farmer introduced AI on his farm through 4 successful inseminations, but all four 
calves thus far had been male, meaning that he was unable to profit from an increase in crossed 
offspring milk production. Though each insemination is completely independent and leaves the 
gender of the offspring up to chance (except when sexed semen is used, which has not yet been 
introduced to Madagascar), the farmer seemed to connect his unlucky results with the choice to 
use artificial insemination over natural service. Additionally, another farmer tried to use artificial 
insemination for three separate services, none of which were successful, so decided to revert to 
using natural service because he saw the lack of pregnancy as a result of AI use. Apart from 
these two issues, however, most of the study participants were very pleased with their results 
from using artificial insemination. 
In addition to general acceptance or rejection of artificial insemination, there are a 
number of cultural beliefs and practices which impact AI use and dairy production in the region. 
According to M. Parizet of the Coopération Décentralisée, some farmers in the region believe 
that if they inseminate a cow towards the end of her period of estrus, the calf conceived is more 
likely to be female than if the cow was inseminated earlier, meaning that they could raise the calf 
for milk production. However, the timing of insemination has no impact on the gender of the 
calf, and since the farmers wait too long to call the inseminator, the cow is less likely to 
conceive, which has had an overall negative impact on AI conception rates in Alaotra Mangoro. 
Another practice impacting milk production, though it does not relate specifically to artificial 
insemination, is the fady against drinking milk from omby bory, or cows without horns. Most 
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cattle naturally have horns, but can be born without the capacity to grow them, or can lose them 
if the horns get stuck or caught somewhere. Therefore, there are farmers in the region who 
struggle to sell their milk or cow because the cow does not have horns. Lastly, there is a religious 
belief among some rice farmers that the presence of forage growth around their rice field will 
prevent hail from falling on their field and destroying their crop. Most dairy farmers historically 
have relied on the harvest of wild forages to feed their herds, but the current lack of forages 
combined with this prohibition makes it difficult for farmers to feed their cattle what is necessary 
for optimal health and milk production.  
One other cultural issue which is often a concern when introducing new genetics to an 
area previously untouched by artificial insemination is the threat the new breeds may pose to any 
preexisting cattle breeds. J. Philipsson (n.d.) describes how it is crucial to conserve indigenous 
genetics while at the same time ameliorating these local breeds. For this reason, farmers were 
asked several questions about their perceptions of any potential conflicts between new and 
traditional cattle breeds. Though one farmer expressed concern about a possible threat to the 
zebu breed, all other 20 farmers interviewed were confident that the introduction of new breeds 
would have only positive impacts, if any, on the indigenous zebus. Some described how, with the 
introduction of new genetics, zebus would become larger and stronger, rendering them more 
useful for plowing fields and pulling carts (the only drawback of this, expressed by one farmer, is 
that cattle bandits often steal the largest animals in a herd, so crossed zebus could be targeted 
more than pure zebus would be). Another common opinion was that zebus and new dairy breeds 
have distinctly different roles: zebus are used for meat and as work animals, while the new 
breeds are simply used for dairy production Therefore, according to several study participants, 
since both breeds are necessary for different tasks, there is no danger of the two competing with 
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one another. Though the preservation of the zebu breed could become a more important issue in 
the future, at the moment there seems to be a sustainable relationship between the two. 
 
Discussion 
Effectiveness of Artificial Insemination in Alaotra Mangoro 
 Though the artificial insemination program of the Coopération Décentralisée has only 
been in place for about nine years, it already has had a very positive impact on milk production 
and herd health, and has been easily integrated into the culture of the Alaotra Mangoro region 
with very little backlash. The significant increase in production on farms using artificial 
insemination as compared with those which do not indicates that artificial insemination holds 
great promise for the future of the regional dairy sector. As such a difference has occurred in just 
nine years, the long-term implications for milk production are very promising, especially 
considering that the study found it likely that more and more dairy farmers will begin to use AI.  
 Though more concrete and rounded results could have been gained through a larger 
sample size, the benefits of artificial insemination described by the participants correspond with 
the goals of any artificial insemination program. Naturally, there is the increased milk 
production, resulting from the introduction of high performance genetics. This in turn increases 
revenue at 1,200 ariary (about 35 cents) for each additional liter, which can be quite significant 
for the large number of farmers for whom dairy is the primary source of income. As calves born 
through artificial insemination are viewed as more valuable than those born through natural 
service, revenue can also be increased by selling crossed bull calves. It makes no sense to keep 
these calves as they would add no value to a dairy operation with no need for a bull, so being 
able to sell them at a higher price is a large perk for farmers using artificial insemination. The 
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healthier and more robust calves described by the AI farmers is significant as well, because a 
healthier herd means fewer veterinarian and medicine bills, and in some cases, longer life spans 
for the cows. Thus potential revenue is further increased while costs of production may decrease 
somewhat. Lastly, the lower calving interval found among the AI farmers suggests that artificial 
insemination allows for cows to become pregnant more quickly after their last calving event. 
Given that a cow generally produces milk for about a year after calving (though this can vary 
considerably), a lower calving interval means that a cow’s lactation cycles are closer together, 
leaving less time in between calving events when she is not lactating, and therefore, not 
profitable. 
The differences in conception rates and time between estrus detection and insemination 
between the two technicians, though not statistically significant, help to show how much the 
insemination process depends on the Coopération and its employees. The practices of an 
insemination technician have a large impact on the success of artificial insemination, so the 
Coopération should make sure that its technicians continue to work within the recommended 
guidelines. It is important to note, however, that the average conception rates for both 
technicians are significantly higher than both the average conception rate for the Coopération 
Décentralisée of 40% (pers. comm. Parizet, 2016), as well as the average conception rate of 42% 
in northeastern United States (Smith et. al., 2009). Therefore, up to now the two technicians 
observed have been very successful in ensuring that the cows for which they are responsible 
become pregnant, helping farms to successfully breed higher performance calves. 
 The increase in milk production from these crossed offspring is a big draw of artificial 
insemination for many farmers, but in order for this to increase farm revenue it must be ensured 
that farmers are able to sell the additional milk being produced. Overall dairy consumption is 
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very low in Madagascar (Ille et Vilaine, 2016), and there were some farmers who described how 
a significant portion of their daily yield became spoiled because they were unable to sell it. 
Because the demand for dairy products is so low, the local markets become saturated very 
quickly, meaning that an increase in milk production could be rendered useless if there is no way 
to sell the excess. Therefore, for the benefits of the artificial insemination program to be 
worthwhile, the local and regional dairy markets must expand as well. 
The other factors hindering the sustainability of artificial insemination – the potential 
increase in price per insemination, the limited liquid nitrogen supply, and the current lack of 
forages – pose significant threats to the program which are out of the control of the farmers using 
AI. If in the future the subsidy were withdrawn and farmers are made to pay full price for each 
insemination, they would be paying triple what they pay now, the equivalent of the revenue 
received for the production and sale of approximately 75 liters of milk. For small farmers for 
whom dairy is the principle source of revenue, this could be an impossibility. In addition, the 
limited liquid nitrogen supply means that, in the future if there is a lack of liquid nitrogen, the 
Coopération might not be able to serve all farmers interested in AI use, and may have to ask 
some to revert back to using natural service with a bull. If this occurs, it could potentially create 
a sense of distrust between the farmers and the Coopération, but as of now is just a hypothetical 
situation. The current difficulty of forage growth and collection threatens the production of all 
dairy farmers, not just those who use AI, but creates a complicated decision for AI farmers who 
must decide if the benefits of AI are worth the extra feed which must be given to the larger and 
more high-maintenance offspring of AI. Thus, despite the current successes of the AI program, 
attention must be paid to these factors moving forward as they could create problems for the 
sustainability of the program. 
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Social and Cultural Perceptions 
Overall, artificial insemination seems to be very culturally accepted across the region, 
with very few study participants raising any concern about the practice. Though there were some 
fadys and cultural beliefs concerning milk production in general, there were no results of cultural 
negativity either towards the AI practice or towards the work and methods of the Coopération 
Décentralisée at the moment. When an outside organization or department implements a new 
project in a developing area, oftentimes the eagerness to initiate the project overshadows the 
preliminary work that ought to be done in terms of evaluating the cultural feasibility and 
acceptance of such projects. However, the Coopération seems to have made sure that their 
artificial insemination project would violate no cultural traditions and not exacerbate any 
inequalities or conflicts. By offering services to any interested individual, they have ensured 
successful results without displaying any unfairness or bias. Additionally, by employing mostly 
local Malagasy staff and technicians, the Coopération is able to work more closely with its 
beneficiaries and understand better the culture with which they are working. 
The fact that there are no fadys or concerns about the indigenous zebu breed holds 
promise for the future of artificial insemination use in Madagascar and the popularization of the 
practice. The farmers who already used AI were very happy with it, and those who did not yet 
use it for the most part showed interest in adopting the practice, with very few hesitations. 
However, it must be kept in mind that the Malagasy culture varies widely from place to place, 
with different practices and traditions nearly anywhere one might go. Therefore, if the 
Coopération decides to expand the area in which they work, or if new organizations begin similar 
programs elsewhere in the country, it must be made sure that the practice would be culturally 
accepted in other parts of Madagascar as well. That said, many farmers interviewed expressed 
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the belief that artificial insemination would become more popular across Madagascar in the very 
near future. Assuming that most dairy farmers in the region and in Madagascar share the 
thoughts and opinions of the farmers interviewed, not only would AI not threaten Malagasy 
culture, but could become a very important part of livelihoods across the country.  
 
Conclusion 
 Milk production is a significant part of the regional economy of Alaotra Mangoro, and 
the artificial insemination program of the Coopération Décentralisée is successfully helping to 
increase production and introduce superior genetics to the area. The initiative has been happily 
received by farmers in the region, who have either already gained or who hope for a more 
profitable dairy business though AI use. Not only has there been very little cultural backlash, but 
most farmers believe that using AI will become an important part of Malagasy culture as it 
ameliorates the indigenous zebu breed and makes traditional livelihoods more profitable. 
 Despite the successes of the artificial insemination program thus far, there are several 
areas for improvement of both the AI process and of milk production in general. As previously 
discussed, the facilities in which most cows are kept inhibit proper estrus detection; with the 
cows isolated as they are, farmers cannot observe for mounting behavior or high activity rates. 
Therefore, farmers would be able to more successfully identify and inseminate cows in estrus 
(thereby leading to a potentially shorter calving interval) if cows were kept together in a single 
large pen. Cows also should not be tied up for long periods of time, as this too keeps them from 
showing some of the signs of behavioral estrus. Raising cows in a single pen could make it 
slightly more difficult to isolate them during milking times, but should make it significantly 
easier for farmers to detect estrus among their herd. One practice which could be potentially 
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introduced in the future to help control estrus detection is estrus synchronization, or the use of a 
series of hormonal injections to synchronize the estrus cycles of the cows in a given herd. If done 
properly, this practice causes cows to come into heat at the same time, either lowering or 
eliminating the need for estrus detection. The Coopération Décentralisée actually attempted an 
estrus synchronization trial in 2013 and 2014, but while it was successful it proved too expensive 
to be continued long-term. It is most effective and most lucrative when used with larger herds 
where it might be difficult for farmers to properly observe for estrus, so in the future if the dairy 
industry and average herd size grow considerably, it could become more profitable to reintroduce 
the practice to the region. 
 When study participants were given a chance at the end of the interviews to ask any 
questions they were curious about, many of them simply asked how to increase the level of 
production and profitability on their farms other than using artificial insemination. Though this is 
a very broad question and will vary from farm to farm, there were a few basic opportunities for 
improvement which were noted across many of the farms observed. The first is to ensure that 
cows have a constant supply of drinking water. Milk is primarily composed of water, so simply 
put, if a cow consumes more water, she will almost always produce more milk. Most of the 
farms visited only provided their cows with water a few times a day, but since there are generally 
no problems with water abundance in the region, an effort should be made to make sure that the 
cows always have access to drinking water. Another way of increasing production is to change 
the design of the holding pens so that cows are likely to spend more time lying down. Of the 21 
farms visited, not a single cow was observed lying down, but according to Cornell University 
professor Dr. J. Giordano (2016), a cow should spend about 10-12 hours a day lying down in 
order to help reach optimal milk production. The lack of lying time noted was likely due to the 
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state of the pen floors, which were generally either made of concrete or covered in a fair bit of 
mud and manure, neither of which is conducive to increasing lying time. Therefore, though it 
might slightly increase costs, the floors of the holding pens should be made of a more 
comfortable material or covered in an ample amount of bedding to encourage cows to spend 
more time lying down. Along that same line, general cleanliness of the pens should be improved, 
as the presence of manure and organic matter increases the amount of bacteria present and can 
lead to more frequent illnesses or infections. Though there are many more factors which 
influence the level of milk production, these are a few basic steps which can be taken by farmers 
to increase farm profitability and animal welfare. 
 This study was simply an overview evaluation of the impacts of artificial insemination in 
the region, and there are several opportunities for continuations or expansions of this research. A 
similar study could be conducted with a larger sample size or in different parts of the region to 
add to the statistical significance of the data collected in this study. Additionally, a more in-depth 
evaluation could be performed to look at the effects of artificial insemination not only on the 
level of milk production, but also on the quality and composition of the milk (fat content, protein 
content, somatic cell count, etc.). As of now, the Coopération Décentralisée evaluates the success 
of the program largely based on the number of beneficiaries and the number of calves born 
through AI, so information about the change in milk production and composition could be very 
useful to the Coopération and other organizations considering the implementation of artificial 
insemination programs. It would also be useful to observe and evaluate the insemination process 
in the region; I had hoped to do this as part of my study, but unfortunately there were no 
inseminations during the research period. Lastly, there is the opportunity to perform a specific 
study on any of the areas of improvement mentioned above (facilities, water availability, 
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cleanliness, etc.) and analyze the practices used or development opportunities for any of those 
categories. 
 Studies concerning the development of the dairy sector of Alaotra Mangoro are extremely 
important, as dairy remains the primary source of income for many families. Climate change and 
market demand threaten the industry, but development efforts such as the artificial insemination 
program of the Coopération Décentralisée increase the profitability of the sector and inspire hope 
among the dairy farmers who benefit from or hope to take advantage of the program. The future 
of the program is uncertain, as the Coopération will continue to devote funds to artificial 
insemination development only as long as they observe that the resulting increase in production 
and profitability is worth the costs of management, maintenance, and subsidies. However, if the 
artificial insemination program does remain in place for a considerable amount of time, it could 
greatly improve the livelihoods of regional dairy farmers. 
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Appendix 
A. Breeds Being Introduced by the Coopération Décentralisée 
 
 
 
A1: Holstein, known 
for their notoriously 
high milk production 
(photo credit: 
EVOLUTION XY) 
A2: Normande, 
another high 
production dairy 
breed (photo credit: 
EVOLUTION XY) 
A3: Brune des Alpes, 
a dual dairy and meat 
breed (photo credit: 
EVOLUTION XY 
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B. Questionnaires 
B1. AI Program Beneficiary Semi-Structured Interview Questionnaire 
General 
 For how long have you raised dairy cows? 
 How many female cows do you have, and how many male? 
 How many cows are you currently milking? 
  
AI 
 For how long have you been using AI? 
 How many cows have you bred using AI? 
 What new breeds have been introduced on your farm through AI? 
  
Repro 
 How often and for how long do you observe for estrus? 
 How long after estrus detection are cows inseminated? 
 What is your typical calving interval? 
 Do cows generally get pregnant after the first insemination? 
  
Milk 
Production 
 How many times a day do you milk your cows? 
 What is your total daily yield? 
 What is the daily/annual yield per cow? 
 Has milk production changed since you started using AI? 
 Have you noticed differences in level of milk production between cows 
which were calved through AI and those which weren't? 
  
Health 
 What are the most frequent health problems among your herd? 
 Has your herd health changed since you started using AI? 
  
Perceptions 
 Why did you begin using AI? 
 What do you see as the biggest benefits of AI? 
 Do you plan to continue using AI on your farm? 
 How did you become involved in the Coopération? Were you chosen? 
How? 
 If you have ideas or problems concerning the AI process, do you feel 
comfortable expressing them to the Coopération? 
 Do you think AI will become more widely spread throughout the 
country? Why/why not? 
 Do you see artificial insemination as a threat to the pure indigenous 
zebu breed? 
 Does artificial insemination violate any local or regional fadys? 
 If each insemination became more expensive, would you continue using 
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AI?  
 Has the adoption of AI on your farm had any other effects that we have 
not discussed? 
  
Other 
 Have you taken advantage of the training opportunities provided by the 
Coopération to ameliorate your herd? 
 Is there anything else you would like to share? 
 Do you have any questions for me? 
 
 
B2: Non-AI Beneficiary Semi-Structured Interview Questionnaire 
General 
 For how long have you raised dairy cows? 
 How many female cows do you have, and how many male? 
 How many cows are you currently milking? 
  
Repro 
 Do you observe for estrus or let breeding happen naturally? 
 How do you choose which bull to use to inseminate cows? 
 How many cows do you generally inseminate with one bull? 
 What is the market price for an adult bull? 
 If you use estrus detection, how often and for how long do you observe 
for estrus? 
 What is your typical calving interval? 
  
Milk 
Production 
 How many times a day do you milk your cows? 
 What is your total daily yield? 
 What is the daily/annual yield per cow? 
  
Health 
 Does your herd experience any recurring health problems? 
 What are the most common health problems in your herd? 
  
Perceptions 
 Are you familiar with artificial insemination? 
 Why do you not use AI? 
 If the Coopération offered you the chance to start using AI, would you 
take it? 
 What are your biggest reservations regarding the use of AI? 
 Do you think AI will become more widely spread throughout the 
country? Why/why not? 
 Do you see artificial insemination as a threat to the pure indigenous 
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zebu breed? 
 Does artificial insemination violate any local or regional fadys? 
  
Other 
 Have you taken advantage of the training opportunities provided by the 
Coopération to ameliorate your herd? 
 Is there anything else you would like to share? 
 Do you have any questions for me? 
 
 
B3: Coopération Décentralisée Key Stakeholder Questionnaire 
Preparation 
 Where does the semen come from? (local, imported) 
 Is semen fresh or frozen? 
 Where is the semen stored? 
 How is the semen transported? 
 Is there any use of sexed semen? 
 What new breeds are being introduced? 
 How do you choose which bull(s) to collect semen from? 
 What is the price of semen for each insemination? 
  
Process 
 Are the AI technicians French or Malagasy? The other employees? 
 How do technicians find out when cows are in estrus? Are they on-call 
24/7? 
 How many cows are inseminated each day? How many farms? 
 What is the average conception rate (if known)? 
 Is there any talk of introducing estrus synchronization? 
  
Analysis 
 How do you evaluate the effectiveness of AI on milk production? (level 
of production, milk composition) 
 What is the chain of communication like between the Coopération and 
the dairy farmers? 
 Do you worry at all about potential inbreeding due to the use of AI? 
  
Perceptions 
 How much are farmers charged per insemination? 
 Are there any initiatives to teach herdsmen how to inseminate? 
 How does the Coopération choose which farms to involve in the AI 
initiative? 
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 Would the use of artificial insemination be sustainable if the 
Coopération withdrew? 
 Has there been any negative feedback regarding the AI initiative? 
 Do you think that the use of AI could be a threat to the future of the pure 
indigenous zebu breed? 
 What has been the biggest difficulty thus far with the AI program? 
 How long does the Coopération plan to remain in the region for? 
 How long does the Coopération plan to continue the AI program for? 
 Do you foresee any major difficulties or negative consequences in the 
future? 
 
 
B4: Regional Direction of Livestock Key Stakeholder Questionnaire 
AI 
 Are you aware of the artificial insemination initiative of the Coopération 
Décentralisée? 
 What do you see as the biggest strengths of the AI program? 
 Are there any significant drawbacks or negative aspects of the AI program? 
 Does the utilization of AI violate any local or regional fadys? 
 Do you think the use of artificial insemination is sustainable in this region? 
In Madagascar? 
  
A-M 
Dairy 
 Do you have any sense of the level of regional milk production in Alaotra 
Mangoro? 
 Is most milk sold locally, or is there any expansion of markets? 
 Are there any value-added dairy companies in the region? 
 How does the region of Alaotra-Mangoro compare to the rest of the country 
in terms of agricultural technology? 
  
Other 
 Is there anything else you would like to share with me? 
 Do you have any questions for me? 
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C. List of Farmer Interview Subjects 
AI Gender Location 
years as 
farmer herd size # bulls 
# milking 
cows 
# milkings 
/day 
1 m Ambohitsilaozana 15 9 1 3 2 
2 m Ambohitsilaozana 2 7 2 2 2 
3 m Andrebaga 10 5 0 2 2 
4 m Andrebaga 4 2 0 1 2 
5 m Andrebaga 3 4 0 2 2 
6 f Antsangasanga 5 5 2 2 2 
7 m Ambatondrazaka 8 13 0 5 2 
8 m Ampasimpotsy 6 4 0 3 2 
9 f Ampasimpotsy 10 4 0 2 2 
10 m Ambohibary 8 9 2 3 2 
11 f Moramanga 9 6 0 3 2 
12 2m, 1f Moramanga 8 13 0 5 2 
13 m Moramanga 4 5 0 2 2 
14 2m Moramanga 30 6 0 2 2 
15 1m, 1f Moramanga 11 6 0 3 2 
        NAI 
       1 f Ambohitsilaozana n/a 10 1 2 2 
2 f 
Manakambahiny 
Ouest 2 5 1 1 2 
3 m Manakambola 7 2 0 1 2 
4 m Ampitatsimo 2 2 0 2 2 
5 m Ampitatsimo 2 6 1 3 2 
6 2m, 1f Ampasimpotsy 28 4 0 2 2 
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Glossary 
Artificial insemination (AI) – process through which cows are bred by a technician using pre-
collected semen, as opposed to natural breeding 
Behavioral estrus – signs shown by a cow about to ovulate and ready for breeding; signs include 
standing to be mounted by another cow, mucus discharge from the vulva, and higher than normal 
activity rates 
Bull – male bovine 
Calving interval – amount of time between two successive calving events for a single cow 
Conception rate – percent of successful pregnancies as compared to the total number of 
inseminations 
Cow – female bovine 
Estrus – period of maximum sexual receptivity in a female cow 
Estrous cycle – period of 21 days during which the cow shows estrus, ovulates, and then 
undergoes a fluctuation of different hormones so the cycle can repeat itself 
Estrus detection – regular observation of a dairy herd to identify cows displaying behavioral 
estrus 
Estrus synchronization – utilization of injections including prostaglandin and gonadotropin 
releasing hormones to synchronize the estrus cycles of a group of cows, ensuring that most of 
them will come into heat at the same time 
Heat – conventional term for estrus 
Lactation cycle – the cycle of milk production for a cow after a single calving event, beginning 
with calving and ending with dry-off 
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Natural service – the breeding of cows using a bull to reproduce with the cows instead of using 
artificial insemination 
Sexed semen – semen which has been selected to contain only sperm with genes for a single sex 
Straw – tube used to store and transmit a single dose of semen 
Technician – trained personnel who prepares the semen and inseminates the cows in heat 
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